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Abstract—Recent studies have shown that the Psychological 
Sense of Community (PSoC) felt by students plays a key role 
in affecting their performance, satisfaction and persistence 
in academic degree programs. Hence, the lower student 
performance and higher dropout rates suffered by on-line 
courses in comparison with their face-to-face counterparts 
are often traced back to lower levels of PSoC caused by the 
lack of physical interactions among students who learn at a 
distance. The aim of this work is to understand to what 
extent the development of PSoC is related with teaching 
methods and to what extent it affects the learning process. 
To this purpose, we conduct a comparative analysis between 
the online and face-to-face versions of the same degree 
program, differing only for the lack of physical interactions. 
Multivariate analysis of variance and partial correlations 
are used both to isolate the effect of the teaching method on 
PSoC and to point out the effect of PSoC on performance, 
satisfaction and dropout. The outcomes of the analysis show 
that similar levels of PSoC and satisfaction are achieved 
within the two populations and that the differences observed 
in terms of performance and retention are mainly explained 
by the different composition of the corresponding cohorts. 
Index Terms—Psychological Sense of Community (PSoC), e-
learning, learning process, student performance, student 
satisfaction. 
I. INTRODUCTION 
The advent of information and communication 
technology (ICT) in education has enabled the 
virtualization of schools and universities. According to 
Bacsich [1] here are six dimensions of virtuality that can 
be exploited to deliver academic degree programs at a 
distance: reduction of the physical presence of students in 
campus, non-conventional use of staff, outsourcing of 
network support, reduction of infrastructures, relaxation of 
policy constraints, flexibility of programs. Several 
distance education models have been proposed over the 
years (from the correspondence/broadcasting universities 
of the early 70’s to today’s borderless universities) and 
they can be classified on the basis of the dimensions of 
virtuality they implement and of the technical solutions 
they adopt. Despite the differences among the models in 
use, most of them implement the first dimension of 
virtuality to address accessibility issues and to reach wider 
target groups by reducing the need for physical 
interactions. 
The implementation of the first dimension of virtuality 
is the main competitive advantage of virtual universities in 
comparison with traditional ones. However the consequent 
lack of physical interactions might cause a sense of 
isolation that might impair the psychological sense of 
community (PSoC) that is recognized to play an important 
role in student performance, satisfaction and persistence. 
In this paper we try to validate the common perception 
that distance students feel a lower sense of community and 
that this is one of the reasons of their lower performance 
and possible dropout. Testing this hypothesis entails a fair 
comparison between equivalent on-line and on-campus 
degree programs and a statistical analysis of the 
relationship between PSoC and objective achievements. 
The analysis is made difficult because of several reasons. 
First,  virtualization has made education accessible to a 
larger number of social groups with different needs and 
backgrounds that may affect their persistence and 
performance [2], thus making results of research not 
directly comparable. A comparative analysis between 
distance and face-to-face classes should consider factors 
such as differences in school environments and 
differences in student characteristics [3]. Second, the 
different types of virtualization make it difficult to look 
out general findings applicable to all distance-learning 
models. Third, the large number of concauses that could 
affect students persistence and performance makes it 
difficult to isolate the contribution of the PSoC. 
The contribution of this study is three-fold. First, we 
compare a traditional degree program with an on-line 
degree program that has been directly derived from it by 
implementing only the first dimension of virtuality, so that 
the lack of physical interactions is the unique difference 
between the two courses. Second, we analyze the 
correlation between the perceived sense of community, 
the customer satisfaction and the objective indicators 
about students’ involvement, effort, efficiency and 
persistence. Third, we quantify to what extent students’ 
performance and persistence are explained by the PSoC 
by isolating it from other concauses through linear 
regression techniques and partial correlation analysis.  
The rest of the work is organized as follows. In Section 
II we provide a survey of previous studies of PSoC in 
learning communities. In Section III we outline the 
methods applied to conduct our analysis. In particular, we 
introduce the case study, we define the indicators and we 
describe the statistical techniques used in data collection, 
validation and analysis. In Section IV we present and 
discuss the experimental results, showing that virtuality 
does not necessarily impair PSoC, and that the differences 
in student performance and dropout rate between online 
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and face-to-face degree programs are mainly explained by 
the composition of the corresponding student populations. 
In Section V we draw conclusions. 
II. PREVIOUS WORK 
In this section we provide a brief literature overview 
organized in three subsections focusing on the feeling of 
isolation experienced in learning communities, on the 
importance of PSoC to reduce isolation and on the 
positive effect of PSoC on the outcomes of a degree 
program (expressed in terms of students’ satisfaction, 
performance and persistence). 
A. Isolation 
Students’ isolation can be defined as the feeling of 
aloneness experienced by students when they do not feel a 
part of something, do not belong to a group and do not 
participate in the meetings organized by the other peers 
[4]. The main reason for isolation in education is the 
transactional distance, defined as the  psychological and 
communication space between learners and instructors 
perceived by the students [5]. Transactional distance 
differs from person to person and, generally, it is stronger 
in online programs than in face-to-face ones. In addition to 
psychological and geographical distance other factors can 
foster the feeling of isolation, such as computer illiteracy 
[6] and familiarity with the topics of the course [7]. 
Sometimes, the worsening of isolation brings students to 
alienation [8] corresponding to a social estrangement that 
has catastrophic consequences in students academic lives: 
failure, absenteeism, dropout [9]. 
In general, the correlation between the sense of 
isolation felt by the students and their drop-out from 
distance learning degree programs has been demonstrated 
by several studies suggesting that educational institutions 
must enhance connectedness among students [10] in order 
to stave off the feeling of isolation [11] [12] [13]. This 
means that they have to encourage students’ participation 
in courses and make them aware of the importance of their 
contributions in the learning process [14]. In other terms, 
academic institutions which want to face up to student 
isolation and alienation must make students feel part of a 
learning group by fostering a psychological sense of 
community. 
B. Psychological Sense of Community 
According According to the theory of McMillan and 
Chavis, the PSoC is “a feeling that members have to 
belonging, a feeling that members matter to one another 
and to the group, and a shared faith that members’ needs 
will be met through their commitment to be together” 
[15]. Rovai [14] distinguishes four dimensions of PSoC: 
spirit (friendship, cohesion, bonding among learners), 
trust (credibility, benevolence, confidence among 
learners), interaction (honesty in feedback, trust and 
safety among learners), common expectations 
(commonality of the same goals, that is learning).  
PSoC contributes to reduce transactional and physical 
distance because students are integrated in the academic 
context, they never feel alone and they help each other 
overcome obstacles in learning. However, PSoC is not an 
independent variable, but it is in its turn affected by 
transactional and geographical distance between students 
and instructors. Such separation might make it impossible 
to develop sense of community in students, so that they 
feel disconnected [10] and isolated.  
According to some studies, PSoC has positive effects 
on preventing students’ burnout during their academic 
lives [16] and on helping socialization of students in their 
perspective professional lives [17], since students who feel 
integrated in a learning community at school will succeed 
in creating collaborative networks with colleagues at work 
[18]. Research about distance-learning also reveals that 
interactions among students and instructors increase the 
effectiveness of learning [19] and brings benefits both to 
individuals and to institutions [13]. On one hand, 
individuals experience wellbeing because they feel 
members of a community, they obtain support from the 
other students and they are more motivated in studying. 
On the other hand, institutions profit by the collaborative 
attitudes of their students and boast of the positive 
outcomes they achieve.  
Further investigations about PSoC have pointed out that 
a strong sense of membership not only enhances learning 
support, group commitment and collaboration [20] [21] 
but it also increases the outcomes of the learning process 
by increasing students’ satisfaction and performance and 
by reducing dropout rate, as detailed in the following 
subsection. 
C. Outcomes 
The success of an academic degree program is usually 
measured in terms of customer satisfaction, effectiveness 
(i.e., student performance in study) and retention (i.e., 
student persistence).  
Satisfaction has been demonstrated to be strongly 
correlated with PSoC [22] [23] [24] and to play an 
important role in the successful accomplishment of study. 
Academic institutions should take under tight control the 
level of satisfaction with the services they provide by 
means of periodic inquiries on learner experience [25]. 
Sikora and Carroll [26] found that students who learn at a 
distance are on average less satisfied than students who 
attend face-to-face courses, suggesting that satisfaction is 
affected by the large number of factors which make the 
difference between distance-learning and face-to-face 
programs [27]. 
Many authors claim that PSoC and satisfaction are 
necessary to achieve successful learning outcomes [28] 
[29] [30] [31], while the medium is rarely the determining 
factor in learning effectiveness [32]. Hence, if differences 
are observed in the average performance of on-line and 
face-to-face students, they are usually explained by other 
factors, such as the different composition of student 
populations. In fact, distance education is mainly chosen 
by students who work and have a family, because of the 
higher flexibility it provides [33].  
The lower sense of community and the (consequent) 
lower satisfaction experienced by students at the distance 
has been identified [34] as two of the main causes of the 
high dropout rate of distance learning degree programs 
reported in many surveys [35] [36] [37]. However, it is 
worth noticing that other factors, independent from PSoC, 
can contribute to increasing the dropout rate of distance 
education, such as the anxiety caused by the lack of a 
prompt feedback from the instructors, the frustration due 
to difficulties in using technologies, the confusion caused 
by the non-conventional study method [38]. 
iJET ― Volume 3, Issue 4, December 2008 61
THE EFFECTS OF PSYCHOLOGICAL SENSE OF COMMUNITY IN ONLINE AND FACE-TO-FACE ACADEMIC COURSES 
 
III. METHODS 
A. Case study  
For our analysis we used as a case study a degree 
program in Applied Computer Science delivered by the 
University of Urbino both at the distance and on campus. 
The face-to-face degree program (hereafter denoted by 
F2F) is delivered to residential students living on campus. 
The online degree program (hereafter denoted by OnL) 
has been directly derived from the F2F one by applying 
the world-wide campus model [39] that implements only 
the first dimension of virtuality, so that students never 
need to be physically present on campus.  
The two degree programs have the same program of 
study, provide the same support services and share the 
same teaching and administrative staff, so that they are 
perfectly equivalent in terms of contents and services 
delivered to their students.  
Teaching of the two degree programs is based on 
similar management and on equivalent principles, suitably 
adapted to the different communication channels. In F2F 
lectures the instructor makes use of slides to present the 
subject, while students take notes and ask questions. OnL 
lectures are based on the same slides, made available to 
students within the e-learning platform together with 
additional written comments. Questions can be asked 
during synchronous chat sessions associated with each 
lecture [40].    
Moreover, both OnL and F2F students make use of 
asynchronous communication tools (i.e., forums and e-
mail) to create a virtual learning community, both groups 
can meet their instructors (on the phone or in person) in 
scheduled office hours, both of them make use of the same 
self-evaluation tests and assignments to monitor their own 
progress in learning. At the end of each course they must 
pass the same types of exam and they are assessed 
according to the same evaluation grid.  
Nevertheless, the different accessibility affects the 
composition of the student population of the two degree 
programs: F2F is mainly chosen by full-time students, 
while OnL is chosen by so-called earner-learners, i.e. 
adult students who need to combine their work with 
higher education and consider distance learning as a good 
compromise between personal needs and professional 
upgrading. 
B. Data collecting 
The sample used for the statistical analysis was 
composed of 57 and 50 students enrolled respectively in 
the OnL and F2F degree programs for the first year in 
2004/05. At the end of the first semester, students were 
asked to fill in an on-line questionnaire delivered through 
an on-line feedback collection system allowing us to make 
correlations between student satisfaction and performance 
without disclosing students’ identities. The questionnaire 
was made up of questions on students’ personal profile 
(i.e., previous academic experience, job, motivation, 
interest, daily study effort, …), satisfaction with the 
degree program (with emphasis on information service 
accuracy and efficiency, course organization, 
infrastructures and teaching)  and PSoC (investigated by 
means of six questions outlined below). In addition, we 
asked a few questions about verifiable data (such as the 
number of taken exams, the attendance rate, …) in order 
to assess the likelihood of students’ answers. 
Several approaches have been proposed over the years 
to compute PSoC indicators. All of them, however, are 
based on large sets of questions (20 or more) that were not 
directly applicable in our case. In fact, we needed to ask 
PSoC specific questions in the context of a much wider 
survey, making it impossible to devote too many questions 
to each aspect. On the other hand, the large number of 
questions traditionally used for psychological analysis 
provide the redundancy needed for cross-validation and 
add to the accuracy of the indicators. Using fewer 
questions to compute the indicators makes it necessary to 
test their accuracy against well-established techniques.  
For this purpose, a comprehensive analysis of literature 
was carried out in order to point out the main aspects of  
PSoC and to choose a recognized technique to be used for 
validation. Then, a new set of six questions was defined to 
monitor the most relevant aspects. The questions can be 
retrieved in Section III.c together with the definition of the 
proposed PSoC indicators and with the scoring keys to be 
used to compute them. Independent experiments were 
TABLE I.   
INDICATORS 
Independent parameters 
Hours worked per day Average number of hours worked per day as declared by each student 
Interest Interest in the degree program declared by each student [0-10] 
Teaching method Flag taking value 0 for F2F and 1 for OnL 
Inter-dependent parameters 
Hours studied per day Average number of hours studied per day as declared by each student 
Inter-student interactions Average number of colleagues each student interacts with  
Feedback accuracy Perceived accuracy of the information received from the help desk [0-10]  
Feedback timeliness Perceived efficiency of the help desk [0-10] 
Membership (1) Strength of the feeling of membership as directly declared [0-10]  
SCITT (2) PSoC indicator computed as outlined in Section 3.3 [0-10] 
Outcomes 
Declared satisfaction Overall satisfaction of each student with the degree program [0-10] 
Passed exams Number of exams passed by each student in the first exam session 
Average marks Average marks obtained by each student in the exams of the first session 
Persistence Flag taking value 1 for students still enrolled after one year 
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conducted to validate the new approach against the 
classroom community scale (CCS) introduced by Rovai 
[41]. The validation procedure is detailed in Section III.d, 
while the results are presented and discussed in Section  
IV.d. 
The questionnaire was kept available on the Web for 
one month and students were informed by e-mail. 
Reminders were sent weekly in the attempt of involving 
more reticent students who were expected to feel lower 
PSoC. 
C. Indicators 
Since the main purpose of this work is to investigate 
causal nexuses among the different aspects of the learning 
process, we partition the set of indicators into three 
categories: independent parameters, that are not affected 
by the learning process under study, inter-dependent 
parameters, that may either be affected by the 
independent ones or affect each other, and outcomes, that 
may be affected by all other parameters and represent 
success indicators for the learning process. The definitions 
of all indicators are summarized in Table I. 
PSoC is expressed by two indicators defined in the 0-10 
range: Membership and SCITT (that stays for Spirit, 
Commonality, Interaction, Trust granted and Trust 
received). Membership corresponds to the score of the 
following direct question: “How much do you feel a 
member of a community?”. SCITT is an indicator obtained 
from five questions asked to investigate the dimensions of 
PSoC introduced by Rovai [14]: spirit, common 
expectation, interaction and trust. We asked “To what 
extent do you experience the following feelings?”: 
1. “low motivation to learn, feeling of loneliness, 
low self-esteem and isolation” (spirit) 
2. “commonality of expectations and goals with 
other students” (commonality) 
3. “reluctance to criticize, fear of criticism, 
retaliation and unwillingness to give honest 
feedback” (interaction) 
4. “credibility and benevolence towards other 
students and instructors” (trust granted) 
5. “credibility and benevolence from instructors 
and students” (trust received) 
SCITT was computed as the weighted sum of the scores 
of the above questions, using -1 to weight questions 1 and 
3 (expressing negative feelings) and +1 to weight 
questions 2, 4 and 5 (expressing positive feelings). 
D. Data Validation and analysis 
We analyzed collected data according to a three-step 
approach consisting of: validation, comparison and 
correlation analysis.  
First, we conducted independent experiments to 
validate the new PSoC indicators introduced in Section 
III.c against CCS [41]. To this purpose, we prepared a 
questionnaire containing only the 6 questions used to 
compute Membership and SCITT, and the 20 questions 
used by Rovai [41] to compute CCS. The questionnaire 
was filled in by an independent sample of 38 students 
(hereafter called control sample) belonging to a different 
cohort of the same OnL and F2F degree programs. All 
PSoC indicators were computed for each student and the 
correlation coefficients among the indicators were used to 
demonstrate the significance of the results provided by the 
proposed set of questions. Furthermore, the reliability of 
our data was validated by comparing, wherever possible, 
students’ answers with objective data and by computing 
the Cronbach’s alpha coefficient to evaluate the internal 
consistency of subsets of indicators.  
Second, we carried out a comparison between OnL and 
F2F results in terms of sample average and standard 
deviation. The comparative analysis took into account 
both the scores directly provided by the students when 
answering each question and additional derived figures 
computed from the scores of multiple questions to enable 
more intuitive interpretations. 
Third, we used multidimensional regression analysis to 
investigate to what extent the PSoC explains individual 
performance, satisfaction and persistence and to what 
extent it is affected in its turn by other parameter. 
IV. RESULTS AND DISCUSSION 
A. Validation 
The analysis performed on the control sample 
demonstrated a good correlation (0.80) between the PSoC 
indicators introduced in this paper (SCITT and 
Membership) and Rovai’s CCS.  
The reliability of the results of the survey was tested 
against the actual statistics of the first examination 
session. In particular, students were asked for the number 
of exams taken and passed in the first session and their 
answers were correlated with the corresponding actual 
data stored in the information system (IS). The correlation 
coefficients between survey and IS data were 0.85 and 
0.84 for the exams taken and passed, respectively. 
TABLE II.   
PSOC INDICATORS 
Variables OnL F2F 
 Mean St.Dev. Mean St.Dev. 
Membership (1) 4.43 2.57 5.90 2.53 
Spirit 5.96 3.55 5.92 2.34 
Commonality 6.88 1.83 7.00 1.60 
Interaction 7.66 2.74 7.45 2.24 
Trust granted 7.17 1.88 6.57 1.24 
Trust received 6.90 2.30 6.17 1.49 
SCITT (2) 6.91 2.46 6.62 1.78 
Average 6.50 2.48 6.50 1.91 
 Cronbach’s alpha coefficients 0.75. 
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A second set of correlation analysis were performed to 
check the self-consistence of the survey data. For instance, 
a strong positive correlation was expected, by definition, 
between the average number of hours of study per day and 
the overall study effort provided on average by each 
student to prepare the exams of the first session 
(independently computed from students’ answers to 
different questions). The ratio between the study effort per 
day declared by F2F and OnL students (2.34) was 
consistent with the ratio between the overall effort they 
made to prepare the exams (2.09). 
To assess the reliability of non-objective data we used 
the Cronbach’s alpha coefficient, applied to the six PSoC 
indicators of Table II and to the two community indicators 
of Table III. The coefficient expresses, in the [0,1] 
interval, the internal consistency of a group of variables: 
The higher the coefficient, the higher the internal 
consistency. Cronbach’s alpha coefficient was 0.75 for the 
PSoC indicators and 0.89 for the community indicators. 
B. Comparative results 
In this subsection we compare the results obtained from 
OnL and F2F students. Indicators are reported in tables in 
terms of sample average (Mean) and standard deviation 
(St.Dev.) using italic to denote derived indicators and 
boldface to point out the most significant results.  
Table II reports the PSoC indicators for the OnL and 
F2F degree programs, defined on a 0-10 scale. 
Surprisingly enough, PSoC indicators are quite similar for 
the two groups. In particular, while Membership is lower 
for OnL students (4.43 against 5.90), SCITT is higher 
(6.91 against 6.62), so that the overall average value 
computed over the results of the six questions is exactly 
the same (6.50). It is worth noting, however, that the 
indicators of the online community are characterized by a 
higher standard deviation, meaning that online students 
experienced less uniform feelings. 
A deeper difference between OnL and F2F students was 
found by monitoring inter-student relationships (Table 
III). Two indicators were used to this purpose: inter-
student interactions, that is the number of colleagues each 
student interacted with, and inter-student friendships, that 
is the number of colleagues each student considered as 
friends. The average number of interactions and 
friendships reported by F2F students are respectively 4 
times and 6 times larger than those reported by OnL 
students. The ratio between the two indicators 
(friendship/interactions) reveals that it is much more 
likely for two students to become friends if they meet each 
other in regular classes rather than online.  
Effort indicators are reported in Table IV. The first 
indicator, that is the number of hours worked per day, 
denotes a fundamental difference in the composition of 
the two student populations under study. In fact, the OnL 
cohort was composed by 84% of full-time workers, by 
12% of part-time workers and by only 2% of non-workers. 
In contrast, the F2F cohort was composed by 2% of full-
time workers, by 20% of part-time workers and by 78% of 
non-workers (i.e., full-time students). As a consequence, 
the estimated average number of worked hours per day is 
7h38’ for OnL students and only 43’ for F2F students. The 
different composition of the target is a fundamental point 
that will be discussed in detail during the regression 
analysis conducted in the next subsection. 
The second indicator shows that online students 
devoted to study much less time per day than face-to-face 
students. This is highly motivated by the lack of time 
experienced by the working learners, that is quantified by 
the total daily effort computed by summing up the worked 
and studied hours per day. 
The above observations seem to be in contrast with the 
hours of study per exam, that are higher, on average, for 
online students than for traditional ones. This can be 
explained, however, by the larger use of self-study in 
distance learning models. The second-last row of Table IV 
reports the total hours per exam obtained by adding the 
scheduled class hours of a standard course to the hours of 
study per exam (30 hours of virtual classrooms against 60 
hours of regular classes). This derived indicator suggests 
that face-to-face students take 98 hours to prepare each 
exam, while online students take only 77. We remark, 
however, that the derived indicator has limited reliability 
since it is not stratified according to the attendance rate. 
Finally, students were asked to indicate the number of 
exams prepared for the first session. The difference 
between the two cohorts is apparent (see the prepared 
exams row of Table IV) and highly motivated by the 
above discussion. The total study effort (i.e., the product 
of the number of prepared exams by the number of hours 
of study per exam) of F2F students is more than twice the 
study effort of OnL students. This is consistent with the 
declared hours of study per day, as discussed above. 
As a final remark, notice that the average total study 
effort reported in Table IV is not equal to the product of 
the average values of the two indicators it is derived from. 
This is because it was computed as the average of the 
individual products, rather than as the product of the 
averages. But the discrepancy is worth a comment since it 
denotes a correlation between the effort devoted to each 
exam and the number of exams prepared for the first 
session. While this correlation is slightly negative (-0.09) 
for F2F students, surprisingly enough it is strongly 
positive for OnL students (+0.73).  
TABLE III.   
COMMUNITY  INDICATORS 
Variables OnL F2F 
 Mean St.Dev. Mean St.Dev. 
Inter-student interactions 2.13 2.44 8.53 2.94 
Inter-student friendships 0.85 1.53 5.93 3.29 
Friendship / interactions 0.35 0.40 0.68 0.33 
Cronbach’s alpha coefficients 0.89. 
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Effort indicators have to be compared with the 
outcomes of the exams to evaluate the effectiveness of the 
learning process. This is done in Table V that reports the 
average number of exams taken and passed by the 
students of the two populations. Differences are in line 
with the different effort they made. 
For a more detailed analysis, three derived indicators 
are reported: self confidence, estimated by dividing the 
number of taken exams by the number of prepared ones, 
success ratio, computed as the ratio between passed and 
taken exams, and efficiency ratio, computed as the ratio 
between passed and prepared exams. The efficiency ratio 
is almost the same for the two populations, but it has a 
different breakdown: The inefficiency is mostly due to the 
lack of self confidence for online students (meaning that 
they didn’t take all the exams they prepared) and to a low 
success rate for the face-to-face students (meaning that 
they didn’t pass the 30% of the exams they took). 
 
Finally, Table VI reports the outcomes evaluated after 
one year from enrollment in terms of: declared 
satisfaction, expressed on a 0-10 scale, passed exams and 
corresponding average marks (on a 18-30 scale) evaluated 
after the first three sessions, and  persistence, also called 
retention rate, computed as the fraction of students who 
renewed the enrollment at the end of the first year. As 
observed after the first session, OnL students passed fewer 
exams than F2F students, while no significant differences 
were observed in terms of declared satisfaction and 
average marks. Data on students’ persistence (reported in 
the last row of Table VI) are worth a deeper discussion. In 
fact, the retention rate of F2F is twice that of OnL, even if 
similar levels of student satisfaction were revealed. An 
explanation for the different drop-out rates can be found 
by analyzing the boundary conditions of the two groups: 
the typical OnL student is a 30-year-old full-time worker, 
while the typical F2F student is a 19-year-old full-time 
learner. As a consequence, OnL students experience 
difficulties independent of their personal satisfaction with 
the degree program and decide to drop out because of the 
incompatibility with their previous life choices. On the 
contrary, for F2F students academic studies are (at least 
temporarily) a life choice, so that they decide to give up 
only if they feel unsatisfied with this choice. This analysis 
is further supported by the early retention rates measured 
after the first semester. In fact, 33% of OnL students 
dropped out soon, while a much lower percentage was 
obtained for F2F students (2%) since they usually wait the 
end of the first academic year to possibly reconsider their 
life choices. 
C. Regression analysis of Outcomes indicators 
We used multiple linear regression and partial 
correlation analysis to investigate the effects of PSoC on 
the outcomes of the learning process. For each outcome 
indicator, we first computed the correlation coefficients 
with all independent and inter-dependent parameters. The 
indicator was then treated as a dependent variable to be 
modeled by means of a linear regression equation of all 
other parameters, treated as independent variables. To this 
purpose, the parameters were sorted by reverse order of 
their correlations with the dependent variable and 
incremental regression models were built. At each step of 
this incremental process we computed the quality of the 
TABLE IV.   
EFFORT  INDICATORS 
Variables OnL F2F 
 Mean St.Dev. Mean St.Dev. 
Inter-student interactions 2.13 2.44 8.53 2.94 
Inter-student friendships 0.85 1.53 5.93 3.29 
Friendship / interactions 0.35 0.40 0.68 0.33 
TABLE VI.   
EARLY OUTCOMES 
Variables OnL F2F 
 Mean St.Dev. Mean St.Dev. 
Taken exams (1st session) 0.60 0.86 2.62 1.03 
Passed exams (1st session) 0.47 0.71 1.92 1.24 
Self confidence ratio 0.73 0.40 0.94 0.23 
Success ratio 0.81 0.35 0.71 0.34 
Efficiency ratio 0.63 0.43 0.67 0.35 
TABLE V.   
 OUTCOMES 
Variables OnL F2F 
 Mean St.Dev. Mean St.Dev. 
Declared satisfaction 6,31 1,87 6,82 1,24 
Passed exams 1,31 2,13 3,24 2,28 
Average marks 26,64 2,26 24,61 2,38 
Persistence 0,41 0,49 0,82 0,39 
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model (R2), the partial correlation coefficient of the last 
parameter added to the model and the partial correlation 
coefficients of the PSoC indicators. Partial correlation 
coefficients are especially meaningful for our analysis, 
since they quantify the relative contribution of a given 
parameter to explain the variation of the dependent 
variable. The partial correlation coefficient between an 
independent variable (say, x) and a dependent variable 
(say, y) is computed by removing the effect of all other 
variables. In practice, this is done by comparing two 
regression models of y, built with and without x while 
keeping all other variables unchanged. Since in this paper 
we have introduced two PSoC indicators, we determine 
partial correlation coefficients for each of them and for 
their combined effect. 
The results obtained by applying the above technique to 
the each outcome indicator are reported in Tables VII, 
VIII, IX and X, which share the same structure. The first 
column shows the names of the independent variables 
sorted by reverse order of correlation with the outcome 
indicator; the second and third columns report the total 
and partial correlation coefficients; the fourth column 
reports, in each row, the R2 of the incremental linear 
regression model built using the independent variables up 
to that row; the last three columns report the partial 
correlation coefficients of the PSoC indicators. The partial 
correlation coefficients reported in each row were 
computed by removing the PSoC indicators from the 
regression equation built up to that row. Column labels 
“1”, “2” and “1 & 2” refer, respectively, to the effect of 
Membership, to the effect of SCITT and to the combined 
effect of both of them. The partial correlation coefficients 
are not quantified if the corresponding indicators do not 
appear in the model. 
 
Table VII reports the results of the regression analysis 
of the Declared satisfaction. The two PSoC indicators are 
among the most correlated variables, together with the 
indicators of interest and perceived quality of service 
(represented by Feedback accuracy and Feedback 
timeliness), while effort, boundary conditions and 
teaching method are much less correlated with 
satisfaction. Nevertheless, Teaching method has a sizeable 
partial correlation, meaning that it provides a significant 
incremental contribution to explain the residual variation 
of the independent variable under study. The last row of 
the last three columns report the partial correlation of 
TABLE IX.   
 LINEAR REGRESSION OF DECLARED SATISFACTION 
Variables OnL F2F 
 Mean St.Dev. Mean St.Dev. 
Declared satisfaction 6,31 1,87 6,82 1,24 
Passed exams 1,31 2,13 3,24 2,28 
Average marks 26,64 2,26 24,61 2,38 
Persistence 0,41 0,49 0,82 0,39 
TABLE VIII.   
 LINEAR REGRESSION OF PASSED EXAMS 
Variable Correlation  Model  Partial Correlation PSOC 
 Total Partial  R2  1 2 1 & 2 
Inter-student interactions  0.416 0.416  0.173  - - - 
Teaching method -0.404 0.147  0.191  - - - 
Hours worked per day -0.370 0.036  0.192  - - - 
Hours studied per day  0.301 0.083  0.197  - - - 
Membership (1)  0.225 0.138  0.212  0.138 - - 
Feedback accuracy -0.174 0.062  0.215  0.151 - - 
Interest -0.163 0.077  0.220  0.167 - - 
Feedback timeliness  0.101 0.168  0.242  0.099 - - 
SCITT (2) -0.008 0.039  0.243  0.106 0.039 0.107 
 
TABLE VII.   
 LINEAR REGRESSION OF AVERAGE MARKS 
Variable Correlation  Model  Partial Correlation PSOC 
 Total Partial  R2  1 2 1 & 2 
Interest  0.422 0.422  0.178  - - - 
Hours studied per day -0.404 0.358  0.284  - - - 
Teaching method  0.388 0.117  0.293  - - - 
Hours worked per day  0.292 0.337  0.374  - - - 
Feedback timeliness  0.288 0.126  0.384  - - - 
SCITT (2)  0.202 0.013  0.384  - 0.013 - 
Inter-student interactions -0.190 0.054  0.386  - 0.033 - 
Feedback accuracy  0.165 0.251  0.424  - 0.011 - 
Membership (1)  0.088 0.189  0.445  0.189 0.062 0.190 
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PSoC indicators computed from the complete regression 
models. The non negligible values demonstrate that the 
effect of PSoC on student satisfaction is not masked by all 
other factors. 
 
Student performance indicators (namely, Passed exams 
and Average marks) are analyzed in Tables VIII and IX. It 
is apparent that the effect of PSoC in the learning results is 
not statistically relevant. On the contrary, Teaching 
method has a great impact both on the number of passed 
exams and on the marks obtained. It is worth noting, 
however, that Teaching method has a positive correlation 
with Average marks and a negative correlation with 
Passed exams, meaning that OnL students passed fewer 
exams with better marks. A similar consideration holds for 
the effect of the study effort (Hours studied per day), that 
has a positive correlation with the number of passed 
exams, and a negative correlation with the average marks. 
This counter-intuitive result can be explained both by the 
inter-dependence between study effort and teaching 
method (OnL students have less time to study) and by the 
negative correlation between the number of exams and the 
marks taken in each of them (students who study more 
take more exams with lower average marks). Finally, we 
remark that Inter-student interactions (that can be 
regarded as an indicator of self-confidence and 
cooperation) has a great impact on the number of passed 
exams, while the most determining factor for learning 
achievements is students’ Interest in the topics of the 
course. 
Table X shows that PSoC indicators do not affect 
student persistence, while the most important independent 
variable is the teaching method. As discussed at the end of  
Section IV.b when commenting VI, the great impact of the 
teaching method is mainly due to the different 
composition of the OnL and F2F student populations, that 
also motivates the correlation with Hours worked per day 
and Hours studied per day. From Table X, the perceived 
feedback accuracy seems to have a negative effect on 
retention. Once again, this can be explained by the inter-
dependence between feedback accuracy and teaching 
method. In fact, OnL students usually take more 
advantage of the support services and feel more satisfied 
with the feedback they receive. It is also worth noting that 
Inter-student interactions contribute to avoid dropout. 
Even if this is partly explained by the indirect effect of the 
teaching method (OnL students interacted less than F2F 
students with each other) it is worth a comment since 
inter-student interactions can be also taken as an objective 
indicator of socialization. This suggests that interactions 
are useful to prevent dropout even if they do not 
necessarily imply an emotional involvement. 
D. Regression analysis of PSoC indicators 
In this section we report the results of the regression 
analysis conducted to evaluate to what extent PSoC 
indicators are explained by other independent and inter-
dependent factors (regarded as independent variable). 
Results are separately reported for the two indicators in 
Tables XI  and XII. The first column shows the name of 
the independent variables, sorted by reverse correlation 
order; columns 2 and 3 report their total and partial 
correlations; column 4 reports the R2 of the incremental 
regression models including the variables up to each row. 
Independent parameters, according to Table I, are 
highlighted in boldface. 
From the tables we observe that both PSoC indicators 
are mainly affected by the interest in the subject of the 
degree program, by the feedback received from the staff 
and by the interactions with other students. Hence, the 
more students are motivated, interact with each other and 
receive accurate and timely feedback from the academic 
institution, the more they feel part of a community. 
Surprisingly enough, teaching method and boundary 
conditions (represented by the number of hours worked 
TABLE X.   
LINEAR REGRESSION OF PERSISTENCE 
Variable Correlation  Model  Partial Correlation PSOC 
 Total Partial R2  1 2 1 & 2 
Interest  0.422 0.422 
 
0.178  - - - 
Hours studied per day -0.404 0.358  0.284  - - - 
Teaching method  0.388 0.117  0.293  - - - 
Hours worked per day  0.292 0.337  0.374  - - - 
Feedback timeliness  0.288 0.126  0.384  - - - 
SCITT (2)  0.202 0.013  0.384  - 0.013 - 
Inter-student interactions -0.190 0.054  0.386  - 0.033 - 
Feedback accuracy  0.165 0.251  0.424  - 0.011 - 
Membership (1)  0.088 0.189  0.445  0.189 0.062 0.190 
TABLE XI.   
LINEAR REGRESSION OF MEMBERSHIP (1) 
Variable Correlation  Model 
 Total Partial  R2 
Feedback timeliness 0.458 0.458  0.209 
Inter-student interactions 0.372 0.432  0.357 
Interest 0.282 0.310  0.419 
Feedback accuracy 0.248 0.158  0.433 
Hours worked per day -0.137 0.221  0.461 
Teaching method -0.106 0.019  0.461 
Hours studied per day 0.102 0.019  0.461 
TABLE XII.   
LINEAR REGRESSION OF SCITT (2) 
Variable Correlation  Model 
 Total Partial  R2 
Interest 0.485 0.485  0.235 
Feedback timeliness 0.241 0.107  0.244 
Feedback accuracy 0.205 0.009  0.244 
Teaching method 0.134 0.050  0.246 
Inter-student interactions 0.131 0.384  0.357 
Hours worked per day 0.106 0.086  0.362 
Hours studied per day -0.106 0.096  0.368 
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per day) are not so relevant. In fact, they have a low 
correlation and an even lower partial correlation with both 
PSoC indicators. We also remark that SCITT and 
Membership do not provide equivalent information. This 
is demonstrated by the differences between Tables XI and 
12, and by the different roles of SCITT and Membership in 
the regression models of the outcome indicators (Tables 
VII-X). 
As a final consideration, notice that regression analysis 
was used in this context only at the purpose of studying 
the causal relations among the PSoC indicators and the 
parameters of the learning process under study. We didn’t 
expect the linear regression models to fully explain the 
behavior of the dependent variables. In fact, most of the 
models reported in Tables VII-XII have a coefficient of 
determination (R2) lower than 0.5, meaning that they don’t 
follow all variations of the corresponding parameters. 
Nevertheless, they provide meaningful partial correlations 
useful to point out the incremental contribution of each 
indicator. The low value of R2 can be traced back either to 
the presence of other factors that are out of the scope of 
this work, or to the non-linear nature of the causal 
relations. 
V. CONCLUSION 
In this paper we have carried out a statistical analysis 
aimed at answering the following two questions:  
1. To what extent does the lack of physical interactions 
among online students affect their psychological 
sense of community? 
2. To what extent does the psychological sense of 
community explain the different outcomes of online 
and face-to-face degree programs? 
We used as a case study a BS degree program in 
Applied computer science delivered both online and face-
to-face. Data were collected by means of a comprehensive 
online questionnaire including six questions used to 
compute PSoC indicators. The answers provided by online 
and face-to-face students were first used to compare the 
two groups and then combined to investigate causal 
relations by means of multiple linear regression and partial 
correlation analysis. 
The comparative analysis pointed out significant 
differences in the composition, performance and 
persistence of the two groups. Online students are mostly 
full-time workers over 30, they take on average less than 2 
exams per year and they have a dropout rate larger than 
50%. Face-to-face students are mostly full-time learners 
under 20, they take on average more than 3 exams per 
year and only 18% of them decide to give up studying 
after the first academic year. On the other hand, no 
sizeable differences were observed in terms of average 
marks, declared satisfaction, and PSoC.  
Partial correlations showed that PSoC has a low impact 
on the objective outcomes of the learning process 
(expressed in terms of Passed exams, Average marks, and 
Persistence) while it affects the individual perception of 
the service received (represented by Declared 
satisfaction). On the contrary, Teaching method is almost 
irrelevant for student satisfaction while it has a great 
impact on all objective outcome indicators. This can be 
explained by the socio-demographic features that the 
teaching method induces on the student population. In 
fact, on-line degree programs are the natural choice of 
learner-earners, while face-to-face degree programs are 
preferred by full-time students. The different boundary 
conditions motivate the different performance and dropout 
rate. This is in accordance with the results published by 
Cerejo et al. [33], discussed in Section II.c. 
Finally, the regression analysis conducted on PSoC 
indicators confirmed that they are not significantly 
affected by the teaching method, while they are mainly 
affected by personal motivations and perceived quality of 
service both for online and face-to-face students.  
These observations are in line with the conclusions 
drawn by Hara and Kling [38] (reported in Section II.c) 
and can be the starting point for further discussions. Since 
the empirical study highlights the most important aspects 
for distance-learning students, the results achieved suggest 
the actions that could be undertaken by academic 
institutions for enhancing student performance and degree 
program success. In particular, institutions could: 
• provide effective information support in order to 
enhance user satisfaction and boost the feeling of 
being part of a community which pays attention to 
students’ needs; 
• encourage interactions among students to obtain a 
benefit both in terms of performance (number of 
exams passed) and PSoC; 
• stimulate students’ interest in order to reduce drop-
out rate. 
 
From a research perspective, two main directions can 
be taken into consideration for future work: refinement of 
the regression models and generalization of the results. 
As already discussed in the paper, the linear regression 
models implicitly built to conduct partial correlation 
analysis show low determination coefficients (reported in 
Tables VII to XII under column labeled R2). This means 
that they fail to completely model the behavior of the 
dependent variables under study. Future investigations 
could focus on searching for additional independent 
variables explaining the residual variation, in order to 
build accurate predictive models that were beyond the 
scope of this work. Such an approach could change the 
perspective from which the phenomenon is seen (possibly 
pointing out the importance of factors which are usually 
pushed into the background) and, as a consequence, help 
institutions to fully understand and exploit the causal 
relations driving the learning process. 
Finally, it is worth underlining that the results presented 
in this paper are based on a sample of only 107 students 
taken from a single case study. The proposed 
methodology is to be applied to other degree programs in 
order to widen the sample and to generalize the results 
obtained. 
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